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Amendments To The Claiins; 

This listing of claims will replace all prior versijns, and listings, of claims in the 
application: i 

! 

! 

Listing of Claims; 

Claims 1-2, (Cancelled) j 

i 

3 . (Currently Amended) The solid state imag e oeaping d e vic e according to claim 2, 
wh e r e in A solid-state image sensing device, comprisinej: 

vertica] transfer parts provided corresponding tol respective columns of 
bidimensionallv arranged pixels to vertically transfer signal charges read out from the 
pixels: and i 

a horizontal transfer part for hori2X)ntaHv transferring the signal charges received 



from the vertical transfer parts> 

wherein the vertical transfer parts include transfer stages, those located closest to 



the horizontal transfer part being vertical last stages, and the vertical last stages have 



transfer electrodes formed to have identical configurations repeated everv m f m denotes 



an integer of 2 or higher) columns, 

vertical last stages of columns other than one ofjthe m columns or all vertical last 
stages of the m columns each are provided with a transfer electrode that is independent of 
those of other vertical last stages of the m columns so that an operation of transferring 



signal charges from the vertical last stages concerned to the horizontal transfer part is 



controlled independently of said other vertical last stages. 



the integer m is 2n-H (n denotes an integer of 1 



or higher), and 



signal charges of pixels included in each of first and second pixel mixture groiq>s 
are added together in the horizontal transfer part» ! 

where the first pixel mixture groups each are co^nposed of 2n+l (n denotes an 
integer of 1 or higher) pixels arranged at every other piicel in a horizontal direction, and 

the second pixel mixture groups each are composed of 2n+l pixels that are 
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arranged at every other pixel and are pixels other than those of the first pixel mixture 
groups, with centers of gravity of the pixels of the respejctive second pixel mixture groups 
each being located at an equal distance from centers of gravity of the pixels of two first 

pixel mixture groups adjacent thereto. \ 

j 

4. (Original) The solid-state image sensing device according to claim 3, wherein with 
respect to each of the first and second pixel mixture grojups present in the vertical last 

stages, i 

j 

(al) only signal charges of pixels located furthest from an output side of the 

horizontal transfer part in the respective pixel mixture ^oups each composed of the 2n+l 

I 

pixels are transferred from the vertical last stages to thelhorizontal transfer part, 

(a2) the signal charges present in the horizontal transfer part are transferred in a 

forward direction by a distance corresponding to two pikels, 

(a3) only signal charges of pixels that have signal charges remaining in the 

vertical last stages and are located furthest from the output side of the horizontal transfer 

I 

part in the respective pixel mixture groups each composed of the 2n+l pixels are 
transferred from the vertical last stages to the horizontal transfer part, and 

(a4) transfer operations a2 and a3 are repeated lentil all signal charges of the pixel 

mixture groups each composed of 2n+l pixels are transjferred from the vertical last stages 

j 

to the horizontal transfer part, 

j 

5. (Origmal) The solid-state image sensing device accjording to claim 4, wherein further 

(bl) as the last operation of transfer operations ^1 to a4, signal charges present in 
the vertical transfer parts of all the columns are transfeiked to respective next stages after 
or at the same time a signal charge of the last pixel incliided in each of the pixel mixture 
groups each composed of 2n+l pixels is transferred frojn the vertical last stage to the 
horizontal transfer part, j 

(b2) with respect to signal charges transferred t6 the vertical last stages by transfer 
operation bl, the transfer operations al to a4 are carried out, and 

(b3) ti^fer operations bl and b2 are repeated intil signal charges included in 
2n+l stages are transferred to the horizontal transfer pa)t. 
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6. (Currently Amended) The solid-state image sensing device according to claim 3 
[[2]], wherein the vertical last stages located closest to the horizontal transfer part of the 
vertical transfer parts have transfer electrodes formed tq have identical configurations 
repeated every three columns, and : 

vertical last stages of at least the second and thirid columns of the three columns, 

counted as from an output side of the horizontal transfeif part, each are provided with a 

i 

transfer electrode that is independent of those of the othjer vertical last stages so that an 
operation of transferring signal charges from the respective vertical last stages concerned 

to the horizontal transfer part is controlled independentliy of the other vertical last stages. 

I 

i 

7. (Original) The solid-state image sensing device accjording to claim 6, wherein a 
vertical last stage of the first column counted as from the output side of the horizontal 
transfer part has an electrode configuration that is identical to those of stages other than 
the vertical last stage of the first colunm. | 

8. (Original) The solid-state image sensmg device acqording to claim 6, wherein first 
pixel mixture groups each are composed of three pixelsiarranged at every other pixel in a 
horizontal direction, and ; 

second pixel mixture groups each are composed; of three pixels that are arranged 
at every other pixel and are pixels other than those of the first pixel mixture groups, with 

centers of gravity of the pixels of the respective second jpixel mixture groups each being 

I 

located at an equal distance from centers of gravity of t^e pixels of two first pixel mixture 
groups adjacent thereto. 

9. (Original) The solid-state image sensing device according to claim 6, wherein 

(cl) only a signal charge of the vertical last stagb of the second column of the 
three columns, counted as from the output side of the horizontal transfer part, is 
transferred to the horizontal transfer part, ■ 

(c2) signal charges present in the horizontal traijsfer part are transferred in a 
forward direction by a distance corresponding to two p^els, 



4 
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(c3) only a signal charge of the vertical last stagfe of the third column of the three 
columns, counted as from the output side of the horizontal transfer part, is transferred to 

i 

the horizontal transfer part, ; 

(c4) signal charges present in the horizontal tranisfer part are transferred in the 

I 

forward direction by the distance corresponding to two pixels, and 

(c5) a signal charge of the vertical last stage of the first column of the three 
columns, counted as from the output side of the horizoi^l transfer part, is transferred to 
the horizontal transfer part. 

j 

10. (Original) The solid -state image sensing device acck)rding to claim 9, wherein 

(dl) signal charges present in the vertical transfer parts of all the columns are 
transferred to respective next stages after or at the same; time the signal charge of the 
vertical last stage of the first column is transferred to the horizontal transfer part by 

i 

transfer operation c5, 

(d2) with respect to signal charges transferred tcj the vertical last stages in the end 
of transfer operation dl, transfer operations cl to cS arel carried out, and signal charges 
present in the vertical transfer parts of all the columns ^e transferred to respective next 
stages afrer or at the same time the signal charge of the Vertical last stage of the first 

column is transferred to the horizontal transfer part by tjransfer operation cS, and 

j 

(d3) transfer operations cl to cS are carried out with respect to signal charges 

i 

transferred to the vertical last stages in the end of transfer operation d2. 

! 

11. (Original) The solid -state image sensing device according to claim 3, wherein one 
pixel mixture group is composed of (2n+l).times.(2n+l) pixels that are those of either the 
first or the second pixel mixture groups each including in+1 pixels present in 2n+l rows 
located at every other row in a vertical direction, and signal charges of the pixels 
arranged in the 2n+l rows of each of the columns are a^ded together in the respective 
vertical transfer parts. 

i 
i 

12. (Original) The solid -state image sensing device acciording to claim 1 1, wherein the 
one pixel mixture group is composed of nine pixels arr^ged in three rows located at 



I 
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every other row in the vertical direction^ with three pixels arranged at every other pixel in 
the horizontal direction being included in each of the thjee rows. 

13. (Original) The soHd -state image sensing device acqording to claim 3, wherein one 
pixel mixture group is composed of six pixels arranged jin two rows located with three 
rows being present therebetween in the vertical directiob, with three pixels arranged at 
every other pixel in the horizontal direction being included in each of the two rows. 

j 

14. (Original) The solid -state image sensing device accjording to claim 3, wherein one 
pixel mixture group is composed of three pixels arranged at every other pixel in the 

horizontal direction in each of rows located at every thrice rows in the vertical direction. 

i 

1 5. (Currently Amended) The solid-state image senlsing device according to claim 3 
[[2]], wherein the bidimensionally arranged pixels are pjrovided with color filters 
arranged so that four pixels of (two pixels arranged horizontally).times.(two pixels 
arranged vertically) form one unit. | 

i 

16. (Original) The solid -state image sensing device according to claim 15, wherein the 

color filters are arranged so that a first color filter is provided for two pixels, of the four 
: i 

pixels, located on one diagonal line, and second and thiird color filters are provided for 

the other two pixels, respectively. | 

17. (Cancelled) i 

j 

1 8. (Original) The solid -state image sensing device according to clmm 6, wherein a 
vertical last stage of each column is formed with six tr^fer electrodes, and 

in all vertical transfer parts of three columns adjoining each other, among the six 

transfer electrodes, those located second and fourth ftom a side of the horizontal transfer 

! 

part are independent electrodes that are independent of jthose of vertical last stages of the 
other colimms, and those located first, third, fifth, and ^ixth are electrodes conunon to the 
other stages of the respective vertical transfer parts, j 

6 

PACE 7ns * RCVD AT 9/27/2007 4:38:03 PM [Eastern Daylight Time] • 8VR:USPTO-EFXilF-3/1 1 • ONie:273S300 ' CSID:612-4SS-3801 • DURATION (mni-ss):09-02 



Best Available Copy 

09/27/2007 15:36 612.455.3601 LSinctt Page 8/15 



Application Serial No: 10/712,770 

Responsive to the Office Action mailed on: June 27, 2007 



19. (Original) The solid -state image sensing device accbrding to claim 6, wiierein a 
vertical last stage of each column is formed with six trafisfer electrodes, 

in vertical transfer parts of two of three columns' adjoining each other, among the 
six transfer electrodes, those located second and fourth from a side of the horizontal 

s 
I 

transfer part are independent electrodes that are independent of those of vertical last 
stages of the other columns and those located first, third, fifth, and sixth are electrodes 
common to the other stages of the respective vertical transfer parts, and 

in a vertical transfer part of remaining one of the three columns adjoining each 
other, all the six transfer electrodes located first to sixth are electrodes common to the 
other stages of the vertical transfer part concerned, 

i 

20. (Original) The solid -state image sensing device accbrding to claim 6, wherein a 
vertical last stage of each column is formed with six traiisfer electrodes, and 

i 

in all vertical transfer parts of three columns adjpining each other, among the six 
transfer electrodes, those located second, fourth, and siiih fix>m a side of the horizontal 
transfer part are independent electrodes that are independent of those of vertical last 
stages of the other columns, and those located first, third, and fifth are electrodes 
common to the other stages of the respective vertical transfer parts. 

21 . (Original) The solid -state image sensing device acc|ording to claim 6» wherein a 

vertical last stage of each column is formed with six trabsfer electrodes, 

i 

in vertical transfer parts of two of three columns adjoining each other, among the 

six transfer electrodes, those located second, fourth, and sixth from a side of the 

I 

horizontal transfer part are independent electrodes that are independent of those of 
vertical last stages of the other columns and those locat^ first, third, and ftflh are 

i 

electrodes common to the other stages of the respectivej vertical transfer parts, and 

in a vertical transfer part of a remaining one of ijhe three columns adjoining each 
other, all the six transfer electrodes located first to sixtH are electrodes common to the 
otherstagesof the vertical transfer part concerned. | 
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22. (Original) The solid -state image sensing device accprding to claim 6, wherein a 
vertical last stage of each column is formed ynih six transfer electrodes, and 

in vertical transfer parts of at least two of three Columns adjoining each other, 
among the six transfer electrodes, those located second ^d fourth from a side of the 
horizontal transfer part are independent electrodes thai ire independent of those of 
vertical last stages of the other columns, and in vertical transfer parts of all the three 
columns adjoining each other, those located first and third from the side of the horizontal 
transfer part are different electrodes from those provided in the other stages of the 

respective vertical transfer parts. | 

i 

I • 

23. (Original) The solid -state image sensing device according to claim 6, wherein a 
vertical last stage of each column is formed with six transfer electrodes, and 

in vertical transfer parts of at least two of three dolumns adjoining each other, 
among the six transfer electrodes, those located second,; fourth> and sixth from a side of 
the horizontal transfer part are independent electrodes t^iat are independent of those of 
vertical last stages of the other columns, and in vertical jtransfer parts of all the three 
columns adjoining each other, those located first, third, land fifth from the side of the 

i 

horizontal transfer part are different electrodes from those provided in the other stages of 

1 - 

the respective vertical transfer parts. 

V ^ ■ I 

24. (Currently Amended) The solid-state image senjsing device according to claim 3 
[[]]], wherein each stage of the vertical transfer parts isj formed with six transfer 
electrodes, and in transfer stages other than the vertical jlast stage of each of the vertical 
transfer parts, the transfer electrodes located second, fotuth, and sixth from a side of the 
horizontal transfer part each are formed of an electrode jfihn of a first layer, as an 
electrode common to all columns, and the transfer electrodes located first, third, and fifth 
from the side of the horizontal transfer part each are foijmed of an electrode film of a 
second layer as an electrode conunon to all the columns, the second layer being an upper 
layer formed above the first layer, and | 

in the respective vertical last stages, the electrodes located second and fourth from 

the side of the horizontal transfer part each are formed, las an independent electrode, of an 

1 

i 

^ i 

PAGE g/15 * RCVD AT 0/27/2007 4:38:03 PM [Eastern Daylight Time] * 8VR:U8PTO-EFXRF-3/11 * DNIS:2738300 * CSID: 61 2-455-3801 * DURATION (mm^S):09-02 



09/27/2007 15:38 



Best Available Copy 

612.455.3601 



LSindt 



Page 10/15 



Application Serial No: 10/712,770 

Re^onsive to the Office Action mailed on: June 27, 2007 

electrode film identical to that of the second layer that is divided into insular parts located 
corresponding to the respective columns. 

i 

Claims 25-28, (Cancelled) | 

29. Th e s o lid s tat e ima ge s e nsing dovioe Qooording to olaim 1 . wh e r e in A solid-state 

i 

image sensing device, comprising: 

vertical transfer parts provided corresponding to respective columns of 
bidimensionallv arranged pixels to vertically transfer signal charges read out from the 
pixels: and j 

a horizontal transfer part for horizontally transferring the signal charges received 
from the vertical transfer parts. 

wherein the vertical transfer parts include transfer stages, those located closest to 
f the horizontal transfer part being vertical la^t stages, and the vertical last stages have 

transfer electrodes formed to have identical configurations repeated every m (m denotes 
an integer of 2 or higher) columns, l 

vertical last stages of columns other than one ofjthe m columns or all vertical last 
stages of the m columns each are provided with a transfer electrode that is independent of 
those of other vertical last stages of the m columns so that an operation of transferring 
signal charges from the vertical last stages concerned td the horizontal transfer part is 
controlled independently of said other vertical last stages, and 

the integer m indicates a common multiple of nti {m\ denotes an integer of 2 or 
higher) and mz (m^ denotes an integer of 2 or higher), ahd its operation mode can be 
switched selectively between at least two modes including a mode of mixing mi pixels 

i 

arranged horizontally and a mode of mixing m2 pixels iranged horizontally. 

' I 

30. (Original) The solid -state image sensing device acqording to claim 29, further 

comprising color filters of three colors arranged in a related pattern in which among the 
color filters, those of two out of the three colors are arranged vertically and those of two 
out of the three'^colors are arranged horizontally, wherein the operation mode can be 
switched selectively between at least two modes including a mode of mixing mi pixels 

9 
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arranged horizontally and a mode of mixing m2 pixels arranged horizontally, vvilh the mi 
pixels and m2 pixels being provided with filters having (|)ne of the three colors of the color 
filters, respectively. 

31 . (Original) The solid -state image sensing device according to claim 29, fiirther 
comprising color filters of three colors arranged in a repeated pattern in which among the 
color filters, those of two out of the three colors are arrs^iged vertically and those of two 
out of the three colors are arranged horizontally, wherein the operation mode can be 

switched selectively between at least two modes selecteji from a mode of mixing two 

I 

pixels arranged horizontally, a mode of mixing three pixels arranged horizontally, and a 

i 

mode of mixing four pixels arranged horizontally, with the two, three, and four pixels 
being provided with filters having one of the three colors of the color filters, respectively. 

32. (Original) The solid -state image sensing device accbrding to claim 29, wherein a 
mode of mixing no pixels fiirther is included as the operation mode. 

Claims 33-35. (Cancelled) 

36, (Currently Amended) A camera, comprising a sjjlid-state image sensing device 
according to claim 3 [[ 1 ]] . 

Claims 37 and 38. (Cancelled) 



10 
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